Purpose. Few studies have assessed how attributes of neighborhood environments contribute to sedentary, in addition to active, behaviors. This study investigated associations of perceived social and physical aspects of neighborhood environments with television (TV) viewing and physical activity (PA) in African-American adults.
PURPOSE
A physically active lifestyle is associated with myriad health benefits, including a reduced risk of heart disease, diabetes, stroke, certain cancers, obesity, and depression. [1] [2] [3] [4] Furthermore, evidence increasingly indicates that prolonged sedentary time, involving sitting and low levels of energy expenditure, 5 contributes to increased risk of diabetes, obesity, the metabolic syndrome, and total mortality, independent of physical activity. [6] [7] [8] [9] [10] [11] Nonetheless, most adults in the United States are not physically active, [12] [13] [14] and spend on average over 50% of their waking time in sedentary pursuits. 15 Further, some racial/ethnic groups may be disproportionately affected by a lack of physical activity and high levels of sedentary behavior. For example, African-Americans are estimated to watch considerably more television (TV) than other racial/ethnic groups 16, 17 and report less leisure-time physical activity than non-Hispanic whites, 13 although recent findings from objective measures suggest more comparable levels of activity. 14 A social-ecological framework emphasizes the role of environmental factors in influencing individual health behaviors. 18, 19 A rapidly growing body of research provides strong evidence that characteristics of neighborhood built environments, such as walkability, [20] [21] [22] availability of and proximity to recreational resources, [23] [24] [25] [26] [27] [28] [29] [30] access to neighborhood destinations, 29, [31] [32] [33] [34] aesthetics, 24, 30 and street and sidewalk quality 34 contribute to adults' partici-pation in physical activity. It is also conceivable that characteristics of neighborhood environments contribute to engagement in sedentary behaviors. Built environments that are not conducive to outdoor physical activity (e.g., those with few opportunities for being active, unpleasant environments, heavy traffic) may cause residents to remain indoors, where sedentary behaviors such as TV viewing may be common. Few studies, however, have investigated these relationships, and research findings have been inconsistent. An Australian study observed an inverse relationship between neighborhood walkability and TV viewing time among women but not men, 35 whereas another study found walkability to be positively associated with objective sedentary time in men and women. 36 Perceived aspects of the neighborhood environment including heavy traffic, poor lighting, unattractive scenery, the absence of others out walking, and crime were found to be associated with TV viewing in a large national study. 37 These and other studies, however, have been conducted with predominantly white populations, yet patterns of activity and neighborhood influences are believed to differ by race/ethnicity. 23, 25, [38] [39] [40] [41] Furthermore, despite widespread recognition that health behaviors are shaped by individuals' social environments, [42] [43] [44] relatively little attention has been devoted toward understanding the impact of neighborhood social processes on engagement in physical activity and sedentary behaviors. Prior research in this area has focused largely on safety and crime, with somewhat mixed findings. 45 Subjective measures of perceived safety including those that encompass safety-related attributes (e.g., heavy traffic, street lighting, unattended dogs) have been associated with physical activity in some studies, particularly among women, [46] [47] [48] but not in others. [49] [50] [51] [52] Further, these relationships have differed by gender 53, 54 and race. 55 Other dimensions of the neighborhood social context may also contribute to physical activity and sedentary behaviors but have been examined in only a limited number of studies. Neighborhood social cohesion refers to the social ties, trust, and reciprocity shared among neighbors. 43 Socially cohesive and trusting neighborhoods may encourage physical activity and reduce sedentary behaviors by promoting positive social norms, by motivating collective action to address neighborhood issues relevant to outdoor physical activity (e.g., crime, cars that drive fast), by providing social support, and through increased social exchange that may facilitate improved awareness of local physical activity resources and programs. 43, 44 Current research has yielded inconsistent results regarding the role of social cohesion on physical activity, 50, 51, 56 with no studies focused on sedentary behaviors.
The objective of this study was to investigate associations of perceived social and physical aspects of neighborhood environments with TV viewing and physical activity in a large, church-based sample of African-American men and women. Specifically, we examined neighborhood social cohesion and neighborhood problems pertaining to the built and social environments. With few studies in this area focused on African-Americans, and African-American men in particular, this research provides a unique opportunity to examine these relationships in this understudied population. We hypothesized that TV viewing would be positively associated with neighborhood problems and inversely associated with neighborhood social cohesion. In comparison, we hypothesized that physical activity would be inversely associated with neighborhood problems and positively associated with neighborhood social cohesion.
METHODS

Design
This study used baseline data from Project Creating a Higher Understanding of cancer Research and Community Health (CHURCH), a longitudinal cohort study to investigate behavioral, social, and environmental cancer risk factors among a churchbased sample of African-American adults. Project CHURCH was established by the University of Texas MD Anderson Cancer Center in partnership with a large African-American mega-church in Houston. A church advisory board contributed to the development of all study procedures and protocols.
Sample
Participants were recruited before and after regular church services and through in-church media announcements and flyers. Individuals were eligible to participate if they were at least 18 years of age, were able to read and write in English, lived in the Houston metropolitan area, and had a valid telephone number and home address. Enrolled participants (n ¼ 1467) consented to participate and completed a computer-administered self-interview survey in 2009. Participants' residential addresses were geocoded using the Environmental Systems Research Institute's ArcGIS software (ESRI, Redlands, California). Addresses could not be geocoded for 93 participants because of the reporting of post office boxes and incomplete address information, resulting in a final sample size of 1374. The Institutional Review Board at the University of Texas MD Anderson Cancer Center approved all aspects of this study.
Measures
TV Viewing. Weekday and weekend TV viewing questions asked participants to estimate the number of hours spent watching TV on a typical weekday and weekend. Questions assessing weekday and weekend TV viewing time separately have consistently been found to exhibit reasonable test-retest reliability (i.e., intraclass correlation coefficients [ICCs] range from .71 to .93). 57 The average number of hours spent watching TV per day was calculated by summing the weighted responses to the two questions and dividing by 7 days. Because self-reported TV viewing time was positively skewed, we applied natural logarithmic transformations (log e ) to increase normality.
Physical Activity. The short form of the International Physical Activity Questionnaire (IPAQ) was used to assess the frequency and duration of walking and moderate and vigorous physical activity in the last 7 days. The IPAQ is considered a standardized measure to estimate regular self-reported physical activity in populations from different sociocultural contexts. 58 Neighborhood Perceptions. Two measures were used to assess respondents' perceptions of their neighborhood physical and social environments. The Social Cohesion and Trust scale asked respondents how strongly they agreed with statements about their neighbors (''people around here are willing to help their neighbors,'' ''this is a closeknit neighborhood,'' ''people in this neighborhood can be trusted,'' ''people in this neighborhood generally do not get along with each other,'' and ''people in my neighborhood do not share the same values''). 60 The five items, measured on a five-point scale (1 ¼ strongly agree, 5 ¼ strongly disagree) were summed (the last two statements were reverse coded), with possible scores ranging from 5 to 25. Higher scores indicated greater perceived neighborhood social cohesion and trust. This measure has exhibited excellent test-retest correlations (e.g., ICC ¼ .90) in previous studies involving minority populations, 61, 62 and the internal consistency in this sample was good (Cronbach a ¼ .81). The Neighborhood Problems scale assessed how much a given condition (e.g., litter, traffic, noise, lack of places to shop) was a problem in respondents' neighborhoods (''not a problem,'' ''some problem,'' ''a serious problem''). The conditions assessed in this scale were intended to represent features of urban living that may be sources of chronic stress. 63 The 10-item adaptation was used, 62 with scores ranging from 10 to 30 and higher scores indicating greater neighborhood problems. The Cronbach a for this scale was .85.
Sociodemographics. Self-reported sociodemographic characteristics included gender, age, educational attainment ( high school degree, some college/ associate's degree, !bachelor's degree), annual household income (,$40,000, $40,000-$79,999, !$80,000), employment status (currently employed, not employed), marital status (married/living as married, divorced/separated/widowed, never married), and presence of children under 18 years of age in the home (yes, no).
Statistical Analysis
Pearson v 2 tests and t-tests were used to examine gender differences in participant characteristics and neighborhood perceptions for categorical and continuous variables, respectively. Research hypotheses were examined using generalized estimating equations with robust variance estimates to control for potential correlations among participants living in the same census tract. We conducted a series of regression models to assess associations of neighborhood problems and social cohesion with physical activity and TV viewing while controlling for potential confounding variables. For each outcome, we first examined neighborhood problems and adjusted for sociodemographics (age, education, household income, employment status, marital status, children in the home, and number of years residing in the neighborhood) because of known associations with the outcomes. 35, 37, 64 These models were repeated with social cohesion as the independent variable of interest. A final analysis included both neighborhood problems and social cohesion as predictors in a fully adjusted model to assess their unique contributions to these behaviors. Potential multicollinearity among the independent variables was assessed by examining tolerance and variance inflation factor (VIF). All values were ..40 and ,2.5 for tolerance and VIF, respectively, suggesting that multicollinearity was not a concern.
Exploratory analyses were then conducted to examine the individual conditions that comprise the neighborhood problems scale to identify the specific factors most associated with physical activity and TV viewing outcomes. Conditions, with responses categorized as ''some problem/serious problem'' and ''not a problem,'' were examined in models that controlled for sociodemographics using generalized estimating equations, as described above. Although examining a number of neighborhood conditions for their associations with behavioral outcomes raises the likelihood that some associations may be significant because of chance alone, we did not adjust for multiple comparisons because of the exploratory nature of this part of the analysis.
Given that physical activity differs among men and women, 14 all models were stratified by gender to enable examination of gender-specific relationships. Analyses were performed using SAS version 9.2 (SAS Institute, Cary, North Carolina).
RESULTS
Participant characteristics (n ¼ 1374) are shown in Table 1 . Participants were on average 45 years of age (SD ¼ 12.9), and the vast majority were female (75%), reported at least some college (87%), reported an annual household income of $40,000 or more (75%), and were currently working (74%). Participants reported watching on average 4.04 hours of TV per day (SD ¼ 3.0; median ¼ 3.14), and nearly three-fourths reported engaging in medium or high levels of physical activity, with men reporting greater participation in physical activity than women and more daily TV viewing, although this latter difference was not statistically significant (p ¼ .06). Women reported more neighborhood problems than men and were also more likely than men to report the following conditions as problems in their neighborhoods: walking around after dark, problems with dogs, noise from traffic or other homes, and vandalism. Tables 2 and 3 For physical activity, a marginally statistically significant association was observed among men, suggesting a trend toward an inverse relationship with neighborhood problems (p ¼ .06) when controlling for sociodemographics. This effect was attenuated upon including both neighborhood perception variables in the models. Among women, we observed no significant associations between neighborhood problems and physical activity; however, greater social cohesion predicted increased odds of reporting medium/ high levels of physical activity in both models. The predicted probabilities from regression model 1 for reporting medium/high levels of physical activity were .53, .67, and .79 for women with a social cohesion score of 5, 15, and 25 (range ¼ 5-25), respectively. Table 4 displays the adjusted regression coefficients and odds ratios for associations of individual neighborhood conditions with log-transformed TV viewing and participation in medium/high levels of physical activity in men and women, controlling for sociodemographics. Among men, none of the neighborhood conditions were associated with TV viewing; however, concerns about walking around after dark and traffic and road safety were associated with approximately 50% to 60% reduced odds of participation in medium/high levels of physical activity. Among women, reporting litter, walking after dark, and a lack of places to shop as problems were associated with an increase in TV viewing time of 12%, 11%, and 10%, respectively. There were no statistically significant associations between specific neigh- For individual use only. Duplication or distribution prohibited by law.
borhood conditions and physical activity in women, although concerns regarding smells and fumes and walking around after dark were marginally inversely associated with physical activity (p , .10).
DISCUSSION
This study examined the associations of neighborhood perceptions with TV viewing and physical activity in a large church-based sample of African-American men and women. Women's mean daily TV viewing time increased with the number of neighborhood problems reported, even after controlling for sociodemographics and social cohesion. Social cohesion was positively associated with physical activity, although this relationship reached statistical significance only in women. By examining individual neighborhood conditions separately, we were able to identify those most relevant for each behavior. These findings contribute to the small but growing literature focused on understanding how neighborhood attributes may influence sedentary, in addition to active, behaviors in diverse samples of adults. [35] [36] [37] Results suggest that perceiving greater disorder within one's neighborhood was associated with increased time in sedentary behaviors such as TV viewing among women, perhaps by discouraging outdoor activity. This association was independent of social cohesion, although the magnitude of the association was reduced upon including social cohesion in the model. These results are consistent with a previous study that observed positive associations between TV viewing and perceived aspects of the neighborhood environment, including heavy traffic and crime, poor lighting, and unattractive scenery, in a national sample of primarily non-Hispanic white adults. 37 The current study extends this work by (1) evaluating a large number of established neighborhood problems collectively and individually, (2) examining neighborhood problems simultaneously with neighborhood social processes, and (3) focusing on African-American men and women, an understudied population in physical activity and sedentary behavior research. Fur-ther, our examination of the specific conditions that comprise the neighborhood problems scale identified litter in the streets, concerns about walking after dark, and a lack of places to shop as the conditions most strongly and positively associated with women's TV viewing time. Whereas attributes pertaining to neighborhood aesthetics, safety-related concerns, and the accessibility of retail destinations have been shown to influence physical activity, this is among the first studies to suggest that these features may also affect sedentary behaviors such as TV viewing, at least among women. Results did not suggest an association between perceived neighborhood problems and TV viewing among men, although additional research is needed to investigate this further.
The current body of literature investigating neighborhood stressors and physical activity has produced mixed findings, which may be indicative of differences in samples, settings, and assessment measures across studies. Aggregate measures of neighborhood disorder were found to be inversely associated with walking in a sample of older, primarily African-American adults, 56 whereas other studies have failed to find significant associations between neighborhood problems assessed at both the individual 53, 63 and neighborhood levels and physical activity in studies involving non-Hispanic whites 53, 63 and African-Americans. 55 In For individual use only. Duplication or distribution prohibited by law.
this study, the collective measure of neighborhood problems was not significantly associated with physical activity in either men or women; however, concerns about traffic and road safety, disturbances, and a lack of places to shop contributed to reduced physical activity in men. The latter two problems have been identified in a meta-analysis for their association with physical activity across a range of studies. 65 Socially cohesive neighborhoods are defined by the presence of strong social bonds and the absence of latent social conflict, contributing to high levels of trust, shared norms, and reciprocity among neighborhood residents. 43 By providing a supportive social environment, socially cohesive neighborhoods may help to facilitate engagement in healthy behaviors and discourage unhealthy ones. In the current study, women who perceived greater social cohesion reported less TV viewing, although this relationship was only marginally statistically significant (p ¼ .055). This association weakened considerably with the addition of neighborhood problems in the model, suggesting common variance and a stronger independent effect of neighborhood problems on TV viewing relative to social cohesion. In comparison, the finding that women's physical activity was not associated with any measure of neighborhood problems yet was positively associated with social cohesion suggests that neighborhood social processes may play a greater role in shaping active behaviors, at least among women, than perceptions based largely on the physical environment. Although we observed a comparable effect size for social cohesion on men's physical activity, the association did not reach statistical significance. Among the limited studies investigating relationships between social cohesion, measured as a neighborhood and/or individual-level construct, and physical activity, two have observed positive associations with walking 56 and neighborhood-based physical activity, 51 whereas another found no association with leisure-time walking or physical activity among women. 50 A number of studies have assessed perceived trust among neighbors, an important element of social cohesion, with the majority supporting a positive association with physical activity, particularly among women, 50,66,67 although null findings have been observed. 55 Although the findings support the literature suggesting that neighborhood social processes such as social cohesion may be important contextual influences on behaviors such as physical activity, the mechanisms linking these social processes to behavior are unclear. Although we may speculate that greater social cohesion facilitates physical activity through, for example, positive social norms, collective action to reduce barriers and limit unfavorable conditions, or enhancing awareness and use of local physical activity resources and programs, these assumptions need to be examined empirically. Such information will be critical to inform the design of neighborhood-based intervention strategies and health promotion efforts that aim to promote neighborhood environments supportive of physical activity.
Findings from this research must be interpreted within the context of several limitations. First, the crosssectional nature of our data limits inferences of causality and the direction of observed relationships. Second, these data were based on self-report and thus subject to recall and social desirability bias. This may have contributed to the unusually high levels of physical activity participation reported in this sample. Overreporting has been identified as a limitation of the IPAQ. 68 The extent to which misclassification of participants may have contributed to our study findings is unclear. In addition, neighborhood characteristics were self-reported perceptions and thus may not represent actual condi- 29, 70 Information about the context of participants' physical activity would have provided greater specificity and may have enhanced the predictive ability of our analytic models. Additional research that examines more precisely the context of physical activity and the settings in which it occurs is needed to help clarify and disentangle these relationships. Fifth, although this research observed some differences in the gender-specific relationships, the discrepancy in sample size between men and women made it difficult to formally assess whether these were indicative of true differences by gender. Further examination of these relationships, particularly in men and women of different racial/ethnic groups, is warranted. Finally, this study involved a convenience sample of church-based African-American adults in Houston, Texas, which may reflect a more homogeneous group relative to the population of African-American adults in Houston or nationally. Compared to African-Americans in Harris County (the county encompassing Houston), participants in this study tended to report more education (e.g., 49% reported a bachelor's degree compared to 20% in Harris County) and were more likely to be married (45% vs. 32%), and employed (74% vs. 59%). 71 Thus, the findings reported here may not be generalizable to populations in other settings.
In conclusion, this study adds to the literature highlighting the role of neighborhood contextual factors to salient health behaviors. Whereas previous research has focused primarily on the built environment in relation to physical activity, this study extends this work to include an important focus on potential neighborhood stressors, social cohesion, and their importance to active and sedentary behaviors in African-American adults. Our findings underscore the importance of considering neighborhood social processes and the design and conditions of the physical environment for intervention and policy efforts to promote active lifestyles and reduce sedentary behaviors such as TV viewing. Neighborhood-based interventions that facilitate positive interactions among residents while also promoting physical activity may affect positive changes in behavior while concurrently strengthening social ties. Additional research that examines neighborhood characteristics in combination with established psychosocial determinants of physical activity (e.g., self-efficacy, perceived benefits, social support) can advance understanding of the relative influence of these variables and the ways in which they may interact or influence one another to affect behavior. Thus, further investigation of the relationships between neighborhood problems, social processes, and active and sedentary behaviors are needed, with a particular emphasis on identifying the mechanisms that link these contextual factors to behavioral outcomes.
SO WHAT? Implications for Health Promotion Practioners and Researchers
What is already known on this topic?
A large body of literature provides strong evidence that characteristics of neighborhood built environments influence physical activity behavior in predominantly white, middle class populations. Much less research has focused on the neighborhood social environment, the extent to which environmental characteristics affect sedentary behaviors, and minority populations.
What does this article add?
The current study builds upon this work by examining potential neighborhood stressors, social cohesion, and their importance to active and sedentary behaviors in African-American adults. Results suggest that among women, perceiving more neighborhood problems was associated with increased television viewing, and neighborhood social cohesion was positively associated with physical activity. This study also identified specific neighborhood problems associated with these behaviors in both men and women. What are the implications for health promotion practice or research?
Results highlight the need to consider both physical and social environmental characteristics in intervention and policy efforts to promote physical activity and reduce sedentary behavior. Future research should examine the mechanisms through which neighborhood attributes affect behavior. For individual use only. Duplication or distribution prohibited by law.
